PRELIMINARY AMENDMENT 

Serial Number: 10/780,962 
Filing Date: February 18, 2004 

Title: METHOD OF MAKfNG AN ELECTROCHEMICAL CELL 

IN THE CLAIMS 

Please amend the claims as follows: 

1 . (Currently Amended) A method for making an electrochemical cell, comprising the steps: 

a. forming a curable PFSI electrolyte comprising the steps of: 

i. mixing a perfluro sulfonate ionomer (PFSI) with a monomer and a cross 

linking agent having at least two vinyl functionalities forming a 
mixture; 

ii. removing [[the]] a solvent of the PFSI by distillation to obtain a curable 

PFSI electrolyte; 

b. disposing the curable PFSI electrolyte on a first electrode and a second electrode 
forming a precursor; and 

c. treating the precursor to cure at least a portion of the curable PFSI electrolyte 
forming a cured electrolyte composition. 

2. (Previously Presented) The method of claim 1 , wherein the cured electrolyte composition 
comprises a gel. 

3. (Previously Presented) The method of claim 1, wherein the cured electrolyte composition 
comprises a solid. 

4. (Previously Presented) The method of claim 1 , wherein the cured electrolyte composition 
comprises a liquid with viscosity higher than the curable PFSI electrolyte. 

5. (Currently Amended) The method of claim 1, further comprising the step of adding an 
initiator to the mixture and then forming the precursor and treating the precursor with a procedur e 
select e d from the group consisting of photo curing and th e rmal curing and combinations ther e of . 
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6. 



(Previously Presented) The method of claim 1, wherein the treating of the precursor is 
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7 . (Previously Presented) The method of claim 1 , further comprising the step of adding solvent 
to the mixture. 

8. (Previously Presented) The method of claim 1, further comprising the step of adding an 
elastic[[s]]cing agent to the mixture. 

9. (Previously Presented) The method of claim 1, further comprising the step of inserting at 
least one spacer between the first and second electrodes forming a cavity adapted to receive the 
curable PFSI electrolyte. 

10. (Previously Presented) The method of claim 9, wherein the curable PFSI electrolyte is 
disposed in the cavity by a method selected from the group consisting of pouring the curable PFSI 
electrolyte into the cavity, pumping the curable PFSI electrolyte into the cavity, injecting the curable 
PFSI electrolyte into the cavity, and combinations thereof. 

1 1 . (Currently Amended) The method of claim 1 , further comprising the steps: 

a. forming a channel in a porous substrate wherein the channel comprises a first 
channel wall and a second channel wall; 

b. forming the first electrode in th e first channel wall; c. forming th e s e cond el e ctrode 
in th e second chann e l wall; and 

[[d]]b. disposing the curable PFSI electrolyte in the channel in communication with 
the first and second channel walls. 

1 2 . (Previously Presented) The method of claim 1 1 , wherein the cured electrolyte composition 
comprises a gel. 

1 3 . (Previously Presented) The method of claim 1 1 , wherein the cured electrolyte composition 
comprises a solid. 
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14. (Previously Presented) The method of claim 1 1, wherein the cured electrolyte composition 
comprises a liquid with a higher viscosity than the curable PFSI electrolyte. 

15. (Currently Amended) The method of claim 11, further comprising the step of adding an 
initiator to the mixture , forming th e precursor and tr e ating the pr e cursor with a proc e dur e select e d 
from th e group consisting of photo curing, th e rmal curing and combinations th e reof . 

16. (Previously Presented) The method of claim 11, wherein the treating of the precursor is 
performed with electron bombardment. 

17. (Previously Presented) The method of claim 11, further comprising the step of adding 
solvent to the mixture. 

18. (Currently Amended) The method of claim 11, further comprising the step of adding an 
elastic[[s]]zing agent to the mixture. 

19. (Previously Presented) The method of claim 11, wherein the precursor is formed by 
disposing the curable PFSI electrolyte into the channel by impregnating the curable PFSI electrolyte 
into the channel using a flat blade, pouring the curable PFSI electrolyte into the channel, pumping 
the curable PFSI electrolyte into the channel, injecting the curable PFSI electrolyte into the channel, 
or combinations thereof. 

20. (Previously Presented) The method of claim 1 1 , further comprising the steps of: 

a. forming in the porous substrate a plurality of channels, wherein each channel 
comprises a primary channel wall and a secondary channel wall; 

b. forming in each channel of the plurality of channels, a primary electrode in the 
primary channel wall and a secondary electrode in the secondary channel wall; and 

c. disposing curable PFSI electrolyte in each channel wherein the curable PFSI 
electrolyte is in communication with the primary channel wall and the secondary channel wall. 
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2 1 . (Previously Presented) The method of claim 20, wherein the cured electrolyte composition 
comprises a gel. 

22. (Previously Presented) The method of claim 20, wherein the cured electrolyte composition 
comprises a solid. 

23 . (Previously Presented) The method of claim 20, wherein the cured electrolyte composition 
comprises a liquid with a higher viscosity than the curable PFSI electrolyte. 

24. (Currently Amended) The method of claim 20, further comprising the step of adding an 
initiator to the mixture , forming the precursor and tr e ating the pr e cursor by photo curing, th e rmal 
curing, or combinations th e r e of . 

25. (Previously Presented) The method of claim 20, wherein the treating of the precursor with 
electron bombardment. 

26. (Previously Presented) The method of claim 20, further comprising the step of adding 
solvent to the mixture. 

27. (Currently Amended) The method of claim 20, further comprising the step of adding an 
elastic[[s]]zing agent to the mixture. 

28. (Previously Presented) The method of claim 20, wherein the precursor is formed by 
disposing the curable PFSI electrolyte into the channels by a method selected from the group: 
impregnating the curable PFSI electrolyte into the channels using a flat blade, pouring the curable 
PFSI electrolyte into the channels, pumping the curable PFSI electrolyte into the channels, and 
injecting the curable PFSI electrolyte into the channels, and combinations thereof. 

29. (Previously Presented) The method of claim 20, further comprising the step of: 
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a. attaching a base to the porous substrate, wherein the base comprises 

i. at least one distribution plenum; 

ii. at least one master port adapted for receiving the curable PFSI electrolyte; 

and 

iii. at least one fluid port for each of the plurality of channels adapted for 

transporting curable PFSI electrolyte from the distribution plenum to 
each channel; 

b. inserting the curable PFSI electrolyte into the at least one distribution plenum 
through the at least one master port; and 

c. flowing the curable PFSI electrolyte through the at least one distribution plenum 
and out the at least one fluid port into each of the channels. 

30. (Previously Presented) The method of claim 29, wherein the inserting of the curable PFSI 
electrolyte comprises using a technique selected from the group consisting of injection insertion, 
pressure application, pouring, vacuum pulling, centrifugal forcing, and combinations thereof. 

3 1 . (New) A method for making an electrochemical cell, comprising the steps: 

a. forming a curable PFSI electrolyte comprising the steps of: 

i. mixing a perfluro sulfonate ionomer (PFSI) having a solvent with a 

monomer, a cross linking agent having at least two vinyl 
functionalities, and a high boiling point solvent; 

ii. removing at least a portion of the solvent of the PFSI by distillation to 

obtain a curable PFSI electrolyte; 

b. forming in a substrate a plurality of channels; 

c. disposing the curable PFSI electrolyte into the channels to form a precursor; 

and 

d. treating the precursor to cure at least a portion of the curable PFSI electrolyte 
forming a cured electrolyte composition. 
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32. (New) The method of claim 31, wherein disposing comprises injecting. 

33. (New) The method of claim 31, wherein the substrate comprises a graphite composite. 

34. (New) The method of claim 31, wherein the substrate comprises a felt. 

3 5 . (New) The method of claim 3 1 , wherein the high boiling point solvent comprises di -methyl 
acetamide. 

36. (New) The method of claim 3 1 , further comprising mixing the perfluoro sulfonate ionomer 
(PFSI) with an elasticizing agent. 

37. (New) The method of claim 36, wherein the elasticizing agent comprises acrylonitrile. 

38. (New) The method of claim 31, further comprising the step of adding an initiator to the 
mixture. 

39. (New) The method of claim 3 1 , wherein treating comprises a procedure selected from the 
group consisting of photo-curing, thermal curing or combinations thereof 

40. (New) The method of claim 31, wherein the treating of the precursor is performed with 
electron bombardment. 

41 . (New) A method for forming a plurality of fuel cells, comprising the steps: 

a. forming a curable PFSI electrolyte comprising the steps of: 

i. mixing a perfluro sulfonate ionomer (PFSI) having a solvent with a 

monomer, a cross linking agent having at least two vinyl 
functionalities, and a high boiling point solvent; 

ii. removing at least a portion of the solvent of the PFSI by distillation to 

obtain a curable PFSI electrolyte; 
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b. depositing a plurality of electrodes on a substrate; 

c. depositing the curable electrolyte over the electrodes to form a precursor; and 

d. treating the precursor to cure at least a portion of the curable PFSI electrolyte 
forming a cured electrolyte composition. 

42. (New) The method of claim 41, wherein depositing comprises using a flat blade. 

43. (New) The method of claim 41, where the substrate comprises a laminate. 

44. (New) The method of claim 41 , wherein the high boiling point solvent comprises di-methyl 
acetamide. 

45 . (New) The method of claim 4 1 , further comprising mixing the perfluoro sulfonate ionomer 
(PFSI) with an elasticizing agent. 

46. (New) The method of claim 41, wherein the elasticizing agent comprises acrylonitrile. 

47. (New) The method of claim 41, further comprising the step of adding an initiator to the 
mixture. 

48. (New) The method of claim 41, wherein treating comprises a procedure selected from the 
group consisting of photo-curing, thermal curing or combinations thereof 

49. (New) The method of claim 41, wherein the treating of the precursor is performed with 
electron bombardment. 

50. (New) The method of claim 1, wherein treating comprises a procedure selected from the 
group consisting of photo-curing, thermal curing or combinations thereof. 

5 1 . (New) The method of claim 1 1 , wherein treating comprises a procedure selected from the 
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group consisting of photo-curing, thermal curing or combinations thereof. 

52. (New) The method of claim 20, wherein treating comprises a procedure selected from the 
group consisting of photo-curing, thermal curing or combinations thereof. 



